Background: among elderly patients, readmission in the month following hospital discharge is a frequent occurrence which involves a risk of functional decline, particularly among frail subjects. While previous studies have identified risk factors of early readmission, geriatric syndromes, as markers of frailty have not been assessed as potential predictors. Objective: to evaluate the risk of early unplanned readmission, and to identify predictors in inpatients aged 75 and over, admitted to medical wards through emergency departments. Design: prospective multi-centre study. Setting: nine French hospitals. Subjects: one thousand three hundred and six medical inpatients, aged 75 and older admitted through emergency departments (SAFES cohort). Methods: using logistic regressions, factors associated with early unplanned re-hospitalisation (defined as first unplanned readmission in the thirty days after discharge) were identified using data from the first week of hospital index stay obtained by comprehensive geriatric assessment. Results: data from a thousand out of 1,306 inpatients were analysed. Early unplanned readmission occurred in 14.2% of inpatients and was not related with sociodemographic characteristics, comorbidity burden or cognitive impairment. Pressure sores (OR = 2.05, 95% CI = 1.0-3.9), poor overall condition (OR = 2.01, 95% CI = 1.3-3.0), recent loss of ability for self-feeding (OR = 1.9, 95% CI = 1.2-2.9), prior hospitalisation during the last 3 months (OR = 1.6, 95% CI = 1.1-2.5) were found to be risk factors, while sight disorders appeared as negatively associated (OR = 0.5, 95% CI = 0.3--0.8). Conclusions: markers of frailty (poor overall condition, pressure sores, prior hospitalisation) or severe disability (for self-feeding) were the most important predictors of early readmission among elderly medical inpatients. Early identification could facilitate preventive strategies in risk group.
Introduction
Episodes of hospitalisation and re-hospitalisation are a particular feature among elderly people. Early readmission is a frequent occurrence, involving between 5 and 35% of patients in the month following discharge [1] . It is an economic marker for consumption of costly care. Unplanned readmissions may be considered with caution as a sentinel event for questioning the quality of care during and after the initial stay. In the context of the French inpatient care financing (a case mix-based hospital prospective payment system), early unplanned readmission rate may be a useful parameter to follow the consequence of an excessive reduction of lengths of stay in the hospital. For frail subjects, functional decline commonly related to acute illnesses may worsen or not recover during hospitalisation which is a critical time to identify needs for rehabilitation care, and renewed need for assistance at home [2] [3] [4] . 'Avoidable' readmission (between 9 and 50% according to authors) generally occurs in the month following discharge [1, 5, 6] .
Several studies have looked at early re-hospitalisation and at its predictors among elderly subjects within different intra-hospital care itineraries [1] . Various combinations of these associated factors have been put forward, related either to intrinsic characteristics of the patient (sociodemographic profile, functional and clinical status) [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] , or to the patient's environment (living environment, isolation and support of carers) [5] [6] [7] [8] [9] , or to modes of health-care provision, at the time of the initial hospitalisation, and in the community [1, 6, 13, 16, 17] .
The aims of this work were to assess the incidence of early re-hospitalisation and to identify the associated factors present at the start of the initial hospitalisation among elderly subjects hospitalised in medical ward after being admitted through emergency department (ED). The goal was to enable identification of candidate patients for comprehensive geriatric assessment (CGA), so as to implement preventive strategies in risk groups.
Methods

Setting, study design and sample
This study was conducted within a hospital clinical research programme including nine French hospital facilities and an ED. The acronym of the study is [Sujet Agé Fragile: Evaluation et Suivi (SAFES)-care and follow-up of frail elderly subjects]. This multi-centre programme looked at the issues of frailty and its consequences in terms of morbidity, mortality, disability and care itinerary. A 24-month followup was implemented on a cohort of elderly subjects of 75 and over, hospitalised in any medical specialities (geriatric or not, except intensive care unit), after admission through ED. Patients' recruitment proceeded through a two-stage randomisation process from a list of consecutive eligible subjects. Some first results on early markers for prolonged hospital stay have recently been published [18] . This study has already detailed the cohort design. In the course of the first hospital interview, the patient or his representative received information on the study before signing informed consent. The SAFES research programme had the approval of the Champagne-Ardenne (France) Ethics Committee.
Data collection using an initial geriatric assessment
A CGA was conducted between the fourth and the seventh day of the initial hospital stay by a geriatrician. The information collected concerned socio-demographic data, living environment, health status and hospitalisation data. The data collection instruments used to assess functional, mood and cognitive status, risk of malnutrition and pressure sores, burden of co-morbidities, had all been validated and are detailed further in the supplementary data on the journal's website http://www.ageing.oxfordjournals.org. For each pathology present at the time of admission, disease status was classified according to three levels: acute, chronic unstable or chronic stable. The presence of 15 geriatric syndromes [4, 18] (detailed further in the supplementary data on the journal's website http://www.ageing.oxfordjournals.org) and the occurrence of hospitalisation in the 3 months preceding admission to ED, were recorded. Readmissions occurring during the 24-month follow-up were collected.
Statistical analyses
A descriptive analysis of the patients' admission profile was conducted. Early re-hospitalisation was defined as the first episode of unplanned readmission occurring in the 30 days after discharge from the index hospitalisation. Two patient groups were compared for admission profile, in relation to their 'readmitted early' versus 'not readmitted early' status. The first step of selection was a univariate logistic regression with a threshold level set at P = 0.25. Then, separate multivariate logistic regressions were conducted in three sub-sets of data (socio-demographic, functional and health characteristics, respectively), using a stepwise descending selection procedure, with an exit threshold at P = 0.10. The threshold for statistical significance was set at P = 0.05. Any collinearity among the different independent variables, retained for multivariate analysis, was looked for by calculation of Spearman coefficients r (variables associated with r value under 0.4 were considered unlikely to cause instability of regression parameters). Finally, a global multivariate model was conducted including the variables associated with early readmission with a P value ≤ 0.05 in the three separate multivariate models. Age, gender and hospital centre were forced into the multivariate models as adjustment variables. Statistical analyses were conducted using Stata 8.0 (Stat Corp., College Station, TX).
Results
Among the 1,306 subjects included at the time of the initial CGA, 220 were not retained in the analysis. Among these, 195 died before the 30th day after discharge from I. Lanièce et al. index hospitalisation without being re-hospitalised, and 25 remained in hospital throughout the follow-up period. Among the 1,086 remaining eligible patients, 86 (8%) were excluded (45 were lost in follow-up and 41 withdrew). Their main admission characteristics were comparable to those of the remaining 1,000 subjects, considered for subsequent analyses.
Characteristics at admission
Socio-demographic and environmental characteristics
Sixty-five per cent of the 1,000 subjects were women; the mean age was 84 years; 32% of the subjects were living with a spouse or partner; 41% were living alone, and 15% in an institution (see Table 1 ). All the subjects had attended primary school, and 70% had schooling to a higher level. The median for monthly household income was 1,067 euros. Seventyeight per cent of patients had at least one son/daughter. Sixty-five per cent had an identified main caregiver. Twentyeight per cent were receiving care in their homes by a visiting nurse prior to admission.
Functional status
The functional state of patients is presented at two points in time, (before admission, labelled 'D-15' and at admission, labelled 'D 7'), for each of the activities of daily living (ADL) considered, as well as in a more global manner in terms of dependency for at least one ADL or at least two instrumental activities of daily living (IADL) (see Table 1 ). The loss of an ability to perform any of the ADLs between D-15 and D 7 was also studied, reflecting the functional impact of the acute event leading to hospitalisation. Pre-admission (D-15) dependence for one ADL or two IADLs at least was observed for 48 and 86% of patients, respectively. Sixty per cent of patients had lost autonomy or at least one ADL following the acute event. 
Health status
Geriatric syndromes were frequent with varied prevalence rates (see Table 2 ). Loss of independence, risk of malnutrition and walking difficulties affected more than 70% of subjects.
Overall poor condition was noted in around half the subjects. Sensory impairment, falls, continence problems and mood disorders were present in 40%. Cognitive impairment was noted in 30% and delirium in 19%. Nearly 12% were bedridden, and 6% had pressure sores. More than 90% of the subjects had at least one acute pathology at inclusion. Thirty-one per cent presented moderately severe co-morbidity, and 2.6% very severe comorbidity. The number of prescribed drugs at the time of admission was high (median 6, interquartile range 4-8).
Care itinerary before inclusion
Twenty-seven per cent had been hospitalised in the 3 months preceding admission to ED. At the time of the index hospitalisation, 44% of patients were admitted into the geriatric department.
Early unplanned re-hospitalisation: incidence and relationship to mortality
The incidence of early re-hospitalisation was 14% with a 95% confidence interval (95% CI) from 12.0 to 16.7%. It ranged from 9.8 to 17.5% depending on the hospital facility.
Early re-hospitalisation was related to increased vulnerability. The mortality was 6 times higher among early readmitted patients than among others (26.0 versus 3.9%) during the 3 months after index admission, and was 1.7 times higher over the 2-year follow-up period.
Early re-hospitalisation among French old medical inpatients Univariate and multivariate analyses
The comparison between the 'readmitted early' group and the 'not readmitted early' group conducted in the three separate datasets identified five variables with a P value ≤ 0.05 in multivariate analysis. These five variables and the three forced variables (age, gender and hospital centre) were retained for the global multivariate analysis. This final logistic regression model comprised five main effects, alongside the nonsignificant effects of forced variables (see Table 3 ). No significant interaction was noted between forced variables and predictive variables. The Hosmer-Lemeshow test (chi-square = 6.0 with P = 0.647) was in favour of satisfactory model fit.
Only one functional characteristic, the loss of the ability of the subject to feed himself/herself between D-15 and D 7 was associated with re-hospitalisation with an adjusted operational research odds ratio (OR) at 1.9 (95% CI 1.2-2.9). For clinical status, among the variables, only geriatric syndromes were retained in univariate analysis. In multivariate analysis, the presence of pressure sores and poor overall condition were factors associated with readmission, with ORs of 2.05 (95% CI 1.0-3.9) and 2.01 (95% CI 1.3-3.0) respectively, while sight disorders showed a reverse association, with an OR at 0.5 (95% CI 0.3-0.8). Hospitalisation in the 3 months preceding admission to ED was also a risk factor for re-hospitalisation with an OR at 1.6 (95% CI 1.1-2.5).
Discussion
This study found that unplanned readmission within 30 days is associated with pressure sores, poor overall condition, recent loss of the ability to feed oneself, prior hospitalisation within 3 months, and is negatively related to visual impairment.
This study was based on a multi-centre cohort of substantial size, and took account of all episodes of rehospitalisation, whether or not they occurred in the hospital facility where the initial stay took place (around 22% of early re-hospitalisations have been observed to occur in facilities that were not the facility of the index hospitalisation) [16] . However, although this cohort had a considerable sample size, lack of power to identify mild to moderate effects of some variables cannot be excluded.
Early re-hospitalisation concerns about one patient in six. The proportion shown by the present study (14.2%) is comparable to that reported in France (varying from 10.8 to 17%) [19] [20] [21] and abroad (12%) [22] , for those studies that considered subjects of the same minimum age of 75 years, hospitalised in any hospital ward or in a medical or geriatric ward, with unplanned readmission in an interval of 30 days from the day of discharge.
With regard to the factors associated with early rehospitalisation, a first result is the absence of any impact of socio-demographic or living environment factors. Earlier multivariate analyses had pinpointed male gender [7, 8] , advanced age [7] , isolation [5, 9] , problematic social environment [9] , and low income [10] as risk factors.
In this cohort, caregiver characteristics such as age, health condition and burnout, which may contribute to explain readmission, were not studied, and should be considered in subsequent research.
From a functional viewpoint, the recent loss of the ability for self-feeding is retained as a risk factor, while dependency status at baseline or at admission appears less important as such. Earlier studies had shown that the level of dependency for ADL (global or mobility) at discharge was linked to early re-hospitalisation [6, 11] . Carlson et al. noted that a change in functional status was more predictive than the level of dependency at discharge [11] . The loss of the 'self-feeding' ADL and its association with early re-hospitalisation could be explained by sustained or severe anorexia related to the pathological state or by the loss of the ability to swallow, very frequent among elderly people after an acute episode. Need for feeding at home reflects an extreme state of frailty, requiring a considerable caregiver implication, and may not be met because of problems of isolation or continuity of care [23] .
Among clinical features, none of the risk factors identified previously, such as the severity of clinical status on admission [8, 9, 12, 13] , the severity of co-morbidity [7, 14] , and neuro-psychological condition (cognitive impairment [9] , depression [8, 15] ) appears to be associated with early readmission in the present work, even in univariate analysis. To our knowledge, no previous study has included the main geriatric syndromes as potential risk factors for early re-hospitalisation. Winograd et al. showed that in prediction of mortality and institutionalisation, geriatric syndromes played a more important part than age or morbidity profile [4] . The study by Satish et al. confirmed the significant effect of certain geriatric syndromes in presence of variables describing functional and clinical status in predicting survival or admission to an institution, but no geriatric syndrome was reported to be associated with duration of re-hospitalisation [24] . In the present sample, among the three geriatric syndromes predictive in multivariate analysis, poor overall condition and the presence of pressure sores can reflect diagnostic difficulties among poly-pathological patients and the direct consequences of acute immobilisation. For these highly frail patients, the issue is all about how far the amount of care required at discharge and the resources available in the home are matched.
In contrast, patients with sight problems that have repercussions on basic daily living appear less likely to be readmitted early. Previously, McCusker et al. identified sight disorders as one of the six risk factors making up the Identification of Seniors at Risk (ISAR) score, which is a screening instrument predicting risk of hospitalisation (rather than re-hospitalisation) in patients of 65 years and over who had visited the ED [25] . In the SAFES cohort, the proportion of re-hospitalisations is lower among patients with sight disorders than among other subjects, independently from their living environment. Their admission profile is characterised by a higher burden of geriatric syndromes but a not different one in terms of main pathologies and co-morbidity. Considering hospital accessibility a priori to be I. Lanièce et al. identical, we presume that for these patients with a longstanding severe disability, the living environment is more likely to be adapted to the deficit, thus facilitating ambulatory medical care provision, which is also preferred because of fears of the more damaging effects of hospitalisation. Regarding health care specialities, geriatric departments do not appear to be associated with a readmission rate different from that of other medical departments. A previous recent hospitalisation is a risk factor for re-hospitalisation that has frequently been put forward [7, 10, 13, 14, 17] . It most often reflects the clinical instability of frail patients, and also the inadequacy of assistance provision in the home.
Characteristics of hospital care provision (care process [1, 16, 17, 26] , duration of initial stay [6, 13] ) and of post-discharge ambulatory care [17] were not studied here, since the objective was to identify risk factors present at the start of the index hospitalisation. These factors merit specific attention in any strategies aiming to prevent unplanned re-hospitalisation, since they are at least in part modifiable [16, 26] .
In the SAFES cohort, if at least two risk factors are present among the four (poor overall condition, pressure sores, recent loss of self-feeding or prior admission in the past 3 months), risk of early readmission is greater than 20%. Prompt Early re-hospitalisation among French old medical inpatients identification of these risk factors may allow to pinpoint atrisk individuals. Among those, a CGA could be conducted by mobile geriatric teams aiming to optimise care provision both in hospital and afterwards. This type of assessment is more likely to be effective in randomised intervention studies for prevention of re-hospitalisation, in situations where particular sub-populations (in particular, frail) are targeted and where post-discharge provision of geriatric care and follow-up of recommendations are implemented [27] [28] [29] [30] . The impact of such interventions (identification on the basis of a few simple criteria, and then targeted geriatric assessments) needs to be explored.
Conclusion
These results show that among patients admitted through emergency unit to medical wards, risk factors for early rehospitalisation are identifiable at the start of their hospital stay. These are connected with significant deterioration of functional status or with the overall frailty of patients, rather than with the acute episode or any associated co-morbidity per se. From an operational viewpoint, early identification of patients at risk for early re-hospitalisation appears to require consideration of (1) the impact of severe loss of autonomy in feeding abilities implying a considerable degree of assistance in the home or in the institution, (2) the presence of pressure sores requiring a lot of direct care and (3) deterioration in overall condition justifying prolonged care, in the form of intermediate or long-term care or institutionalisation.
Key points
• Early unplanned readmission occurred in one out of six medical inpatients aged 75 years and over admitted through emergency departments (EDs).
• The main risk factors for early readmission identified at initial admission were associated with recent severe disability for self-feeding and presence of markers of frailty (poor overall condition, presence of pressure sore and prior hospitalisation).
• Early identification could facilitate preventive strategies in risk groups.
